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ABSTRACT Six microsatellite DNA markers were used to investigate the genetic variability bet-
ween wild populations and cultured stocks of olive flounder Paralichthys olivaceus. The average of
observed (Ho) and expected heterozygosity (He) ranged from 0.722 to 0.959, and from 0.735 to 0.937,
respectively. There was no distinguishable difference between the wild populations and cultured
stocks in terms of the observed and expected heterozygosities. However, number of alleles per locus
differed markedly between the two fish groups: 19.7 to 21.8 for the wild populations and 12.0 to 14.7
for the cultured stocks. This result gives important information concerning the production of seedling
for the improvement of genetic diversity in this species.
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et al., 2000; Yoshida et al., 2000; Sekino et al., 2002, 2003;
Hara and Sekino, 2003; A %, 2006; Jeong et al., 2007). <A
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Bl 3 gL kAT, 4, AR Foll B4
A<l e vAA "Fdx ®usta gle(Kincaid, 1983
Allendorf and Ryman, 1987; O’ Brien and Evermann, 1989).
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Table 1. Number of samples used in this study
. Number of Mean size
Location samples (TL, cm=s.d.)
Goseong (GS) 90 30.3+£6.0
wild Buan (BA) 110 40.1+4.2
Chuja(CJ) 110 524+7.2
Uljin (UJ) 97 45.6+4.5
Cultured Wando (WD) 93 41.4+19
Jindo (JD) 100 39.4+13

Table 2. Primer sequences for microsatellite loci used in this study
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7] (TL):= Table 137} 7t}

7 A 14 gkdE 2437] 913 DNA A8+
Al A AbelQlE AeldlM =75 SAT F kA =8
o] dR= FFHsle] 100% L=-22] 1.5mL tubeo)] B3
3}9itt. DNA %2 Cheex (Bio-rad, USA)E o] &3},
microsatellite loci= Kim et al. (2003) 2! A % (2006)2] #|}
Hol| 93] =23 67) (KOP2, KOP9, KOP18, KOP22,
KOP26, KOP27)2 Alg&-3lg]on (Table2), 7+ A &2 44
2}3]-& DNA ¢17]xe 247 (ABI Prism 3100, Applied
Biosystems, USA) & o] 8-3lef #4313

A §14 oekdS Febshr] sk A3fAA
(number of allele per locus), ©] 3% &A|-&- (heterozygosity),
PIC (polymorphism information content) 5-& Cervus soft-
wares o|-gste] FAEh b FAAES] AMOVAS
)& Hardy-Weinberg test:= Arlequin software v1.1& o]&
st5lom, Fstel 4% 712 (genetic distance) 5-2] 42
Phylip softwareE- o] &3} ).

3
=
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9~27N sl em, At A=l Fob A 3A A
KOP27ell A 27702 71 wskar A Akl shx= Awke]

KOP9el Al 713 21 972 el gi). eka] Aeka) zps
Agtoz FR3le] ulwalH 2t HwkellA 16~277, <
A Akl Al 9~ 17702] W92 vpehle] zbel Awhe] o]
FAA $7b A Autue B2 Jepde w3 6719 &
AR w2 24 bl FFRAa £ Al g
°] 19.7~2187, }4 Fxte] 12.0~147/0 = veht, #pad
Akl 20102 of2) Aol A HF 940 x} =4 o}
ehgde} (Table 3).

A ATHE2] o] 3% 3HA&- (Ho: observed heterozygo-
sity)2] ®9]= 0.722~0.9590) i} G- A1xE Hool W9
= A FdelA] 0.755~0.918, oF2] AwkelA] 0.722~
0.959% #ped Azt oFA Ak 7k Aol gl 2=vt
AhE Hool ¢l Akl Aol 0.852~0.891, oFA A
thel 4] 0.820~0.848= vieh}, A4 HF HoollA] 2kl

Locus Repeat motif (5”-3) Annealing temp. (°C) GenBank accession
KOP2 (CA)sCG(CA) 1, 61.4 AY 328958
KOP9 (AC)sAA(CA),AT(AC),TC(TG),TTT(TG)q 55.1 AY 328965
KOP18 (TC)s 60.3 AY 328973
KOP22 (CT), AT(CT), 575 AY 328977
KOP26 (GT)AT(GT)sAA(GA),TT(GA)AA(GA)sTT(GA)GTAA(GA)GT(GA),5 60.8 AY 328981
KOP27 (CT)sCA(CT)4 58.2 AY 328982
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Table 3. Genetic variability of the wild populations and cultured stocks in the olive flounder Paralichthys olivaceus at six microsatellite loci
wild Cultured
Locus
GS BA cJ Mean uJ WD JD Mean
S 0] 110 110 97 93 100
N(as) 25(14.7) 24(12.3) 22(6.6) 237 10(4.8) 12(6.3) 13(7.0) 11.7
KOP2 Ho 0.822 0.873 0.900 0.865 0.835 0.882 0.870 0.862
He 0.937 0.923 0.852 0.904 0.798 0.847 0.862 0.836
PIC 0.928 0.913 0.834 0.892 0.767 0.825 0.843 0.812
S 90 110 110 97 90 100
N(a,) 19(12.0) 18(7.8) 16(4.9) 17.7 10(4.3) 9(3.7) 14(4.3) 11.0
KOP9 Ho 0.911 0.836 0.755 0.834 0.722 0.722 0.780 0.741
He 0.922 0.876 0.800 0.866 0.771 0.735 0.772 0.759
PIC 0911 0.862 0.778 0.850 0.748 0.711 0.748 0.736
S 90 110 110 97 90 100
N(ay) 18(10.6) 19(11.0) 17(11.4) 18.0 15(6.0) 15(6.8) 17(7.1) 15.7
KOP18 Ho 0.911 0.882 0.918 0.904 0.856 0.900 0.870 0.875
He 0911 0.913 0.917 0.914 0.838 0.857 0.864 0.853
PIC 0.898 0.902 0.906 0.902 0.816 0.835 0.849 0.833
S 90 110 110 97 93 100
N(a) 19(12.2) 20(11.1) 17(7.6) 18.7 10(6.9) 10(5.6) 12(7.9) 10.7
KOP22 Ho 0.911 0.882 0.809 0.867 0.835 0.806 0.870 0.837
He 0.923 0.914 0.872 0.903 0.860 0.826 0.877 0.854
PIC 0.912 0.903 0.857 0.891 0.841 0.803 0.860 0.835
S 90 110 110 97 91 97
N(ae) 23(9.7) 23(13.0) 20(9.49) 22.0 12(4.8) 16(6.8) 16(9.3) 14.7
KOP26 Ho 0.900 0.909 0.864 0.891 0.845 0.846 0.876 0.856
He 0.902 0.927 0.897 0.909 0.794 0.857 0.897 0.849
PIC 0.889 0.918 0.885 0.897 0.771 0.841 0.884 0.832
S 90 110 110 97 93 100
N(ae) 27(13.3) 27(13.2) 26(7.3) 26.7 12(7.9) 10(5.0) 16(4.3) 12.7
KOP27 Ho 0.889 0.891 0.864 0.881 0.959 0.763 0.820 0.847
He 0.93 0.928 0.867 0.908 0.877 0.806 0.773 0.819
PIC 0.92 0.919 0.850 0.896 0.860 0.775 0.740 0.792
N(a) 21.8(12.1) 21.8(11.4) 19.7(7.9) 21.1(10.5) 11.5(5.8) 12.0(5.7) 147(67)  9.4(6.1)
Average Ho 0.891 0.879 0.852 0.874 0.842 0.820 0.848 0.837
He 0.921 0.914 0.868 0.901 0.823 0.821 0.841 0.828
PIC 0.910 0.903 0.852 0.888 0.801 0.798 0.821 0.807

S, sample size; N, number of aleles; a, effective number of aleles; Ho, observed heteozygosity; He, expected heteozygosity; PIC, polymorphism information content.

Table 4. Markov chain procedure test (Hardy-Weinberg Equilibrium) in the wild populations and cultured stocks of the olive flounder Paralich-

thys olivaceus

KOP2 KOP9 KOP18 KOP22 KOP26 KOP27
GS 0.174+0.000 0.648+0.001 0.936+0.000 0.292+0.001 0.684+0.001 0.111+0.000
BA 0.230+0.000 0.106+0.000 0.945+0.000 0.249+0.001 0.408+0.001 0.082+0.000
cJ 0.068+0.000 0.710+0.001 0.784+0.001 0.071+0.000 0.396+0.001 0.586+0.000
uJ 0.000£0.000* 0.005+0.000 0.002 £ 0.000* 0.000+£ 0.000* 0.066+0.001 0.000£0.000*
WD 0.024+0.000 0.101+0.001 0.072+0.001 0.004+0.000* 0.190+0.001 0.071+0.001
JD 0.060+0.001 0.062+0.001 0.817+0.001 0.914+0.001 0.223+0.001 0.603+0.001

*Significant level at P<0.05.

el Al 0.874= ofA ko] 0.837= Apd A<ho] o2t ¥

A Hepdet (Table 3).

zb A F e )3 A=hd Hardy-Weinberg Equilibrium
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Table 5. Pairwise comparison of Fst (under) and genetic distance (up-
per) in the wild populations and cultured stocks of the olive flounder
Paralichthys olivaceus

GS BA a uJ WD JD
GS - 0.148 0.364 0.554 0.468  0.428
BA 0.012* - 0.126 0.254 0206 0.134
a 0.038* 0.014* - 0.060 0.061 0.041
uJ 0.058* 0.029* 0.009* - 0151  0.094
WD 0.056* 0.029* 0.008* 0.031* - 0.071
JD 0.056* 0.025* 0.008* 0.028*  0.011* -

*Significant level at P< 0.05.

7oz et (Table 4).

z2hgl A<k §A45H4 AElE 0.041~0.5542 4 =4
Aetel Fa; Azt oA Al A= Ade] {383 A
g7t 71 ksl e, 1A A 23 Ak 7k A=)
7 A e Al o]-A A S8 Fste] 4
¢]= 0.008~0.058¢]%l e, = E Agto|A T AHttEz
2]l Z}o] (P<0.05)2 R4t} (Table5).
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